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Abstractor JP 2002286680 (A) 
PROBLEM TO BE SOLVED; To provide a method 
for efficiently obtaining a lamination type gas sensor 
element almost not generating a warpage in the 
element itself by simultaneously burning a non- 
burned laminate where a non-burned protection 
layer and a non-burned substrate are laminated so 
that a non-bumed solid electrolyte layer is pinched.; 
SOLUTION: With the non-burned solid electrolyte 
layer 15 that becomes a solid electrolyte layer where 
a pair of electrode patterns 14a and 14a is formed, 
the non- burned substrate 11 that becomes a 
ceramic substrate Is laminated, a non-burned 
protection layer 17 that becomes a porous 
protection layer containing a sublimation powder In a 
full sphere shape is laminated for fomning the non- 
burned laminated so that at least one of the non- 
burned electrode patterns 14a and 14b formed on 
the non-burned solid electrolyte layer Is covered, 
then the non-sintered laminates are burned 
simultaneously.; By using the sublimation powder, 
the sintering behavior and burning shrinkage of the 
non-burned protection layer 17 and the non-burned 
substrate 1 1 to each sintering temperature can be 
set nearly equal, thus obtaining the lamination type 
gas sensor element where the generation of 
warpage is inhibited having improved manufacturing 
efficiency without losing the function of the porous 
protection layer 17. 
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5-3 5fra%0|iJ-&t'^*$tLTV%|, (BP*>. 



-*>»*i;«S«Jl«m*co-^tf-t-l 0 0fls«%fc^r 
■?.) . ^LT. ±fBX7U-&. F^^'-7'V-KSfc 
iO. ]f$2 70//m. S*i-ln]<?)ft$10. 0mm. 
S4. Omm(^*«)S«a« (M^f*. ^?LSffi»Jil 
7) ^jSJet/S. ^LT. #f>:fxf^::co*«frill& 
( 7 ) T'»)igLfcatt«aA-:J'-y£0^mg|5A°:S7- 

WILT. (Mfigm. WlM^i/X-feyim 

[0 041] kxD^mfm. 

( 1 ) - ( 1 0 ) x-^hKizm-mmm. 

«) ^fi^of^. ^om. ^#fflmTtfev^■r, 1 1 
oo°c*f#^3iJSi oo°c/i)#rBiT-#s^-t. ^h\,z 
{±15 2 o-ctT-^iSi^e o°c/ii#rBTr-#a§-ii-, 

ASr#;t. ^LT. f#^>ii7taiM:^'X-by-9-»^Afc 

\±w.'o<r>miimisbhfi-f. m\M.mmn\z^y'/ 

[0042] 

t-r. m2t,z^-r0'iimmi 7t^j:i^mmm 

-fe^S-yi^S^l li:^:l.*'M)S;«{*:i:c7)#/?(73M 

mmMtmmnfimmi-^mmmfm^tm 

mm^^^U^h<Obir^rziibi,z. m-<^Til'S.i-W 
^co^f.^m^LX'^'ot:, 

[0043] f;^ h t-x{±. mfmi^b Lxrju^i- 
mmim&9 9. 9 9%ii}±. ^imm. 4-0. 5 

/xm. J:b«ffl«4~5m2/g) 780gi:.#«fe|^ 

y:yxhi7'^y-jumm9 7 gs.r/'x7'f-;i'7:5' 

U'-h4 7g^api.T^I-^LT. x^U-kL/i^. ¥ 

^'^'-yV-Fffit J; 0. Jl^ 0 . 2 7 mm. :l#:frr&] 
£0ft:^5 0mm. (14. OmmCOi,CO 5 -y 

-:^t'3V^T{±3S»co4>c7)^9«-ro*«L. KW 

1 coi,^imm¥m^t lt. Lf^««;i? 

( ^tllSfl 5 m . 2 . 2 7-1 

7. 3 8/zm) ^4 5f«%i:LT5 5#:«%. H:!|S|# 

^2c0tc0{±#Wi^*i: LT. MmmtcUzmm 
( 10 urn. 6. 7 2-2 

9. 91um) i:±mmm^m^55^m%tLXA5 

m%. mm^3(Dh(7)mmi:mtbx . t^&b 

m-tsym^iW-^W.m3Mm.^iS.ji-^0. 9-1 
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2. Oum) t:±imfm^t:4 5Wm%tbX5 5i^ 
[0044] ttz^ iil^>MIW^l~3<50T-Xbh- 

S:OT«7)#)tT-fpg Lit. i ff^mfm^A cOxX h t- 
mmo. 4-0. SfJ.m.&MWmASm-^/s) 

^ 1 0 0 0 g t , AM y^'T'ifel.7'^9-;i'ffl)ili 1 5 

gat/'i>'7>;l'7:^'P- h4 7. 5gfc. h^l-xyi^I/ 

m^O. 5 5mm. :^#:frl6ic7):l$5 0nim. 1114. 0 
mni^tO (*MBg-te7 5>y^i/-h) ^9fflf«U 

S (%) = (H-L2) /LI 

^ LT , 1 ~4 (r>^mm.mzmifhm 
c 1 ] cn^\,zx%^^ixtzmmmm. msffi^yy 

[0046] iOHS i a t s 

if2i,z-:>\mi. wmmMVin^±wtL. mm 
m-tumMmmnnmkzm^Lx\^h. ^ 
^3\i. 14 5 0 -amcoM^sjKfcij nhmmm 

*5Sm#-^4i:M^Si^$-^LTV^S. i<7)ii:3&» 

^«)SL, t^-o^ff)^mmmm\iz. -mm-^ji-tm 

P (%) ={ (m3-ml ) / (i 
^ LT . ISW-i- 1 - 3 cO^«iaKtfc}t§±IS 
C2: <n^\,ZX%^^fltz%lim^. H4W^77fcT 

[0 04 8] i<?)l!4*^^^i-*^i,j;^t. Wmco-m^ 

lX2fc'^V^T{i. M^aSl 4 0 0-1 6 0 0"C«0|ill 

rttT 1 0%W|AIT-^€L.TV^|>, -^r. ^-•mm- 

Tf^ymmmm-Mt LxmuzmfAm^^M. ± 

[0049] ®wf-mMm-w, 

mLtz ( 1 ) - ( 1 1 ) oinmzm-ox. 2^(m 

lM;*x-fe>"9-»^-f1«L/i. ^^t-\ ±fE ( 1 0) 



5 •>'^»|i^«SLf^S:»-t4ii«*tt^^L 
#:tUT (PiWfc{±. r;l'S-^-^*10 0«*%) tb 
[0045] 1 -4 cr>^m& 

w.zmi>mmm^m%^^<. ^mm^^zhfz 

AixT. 1 1 0 O-Ct TteHtl 0 Q'Cf-oW&^'t. t. 
£01 1 0 0°C:6^^{i:ttBt6 O'CT'FJf^aK (110 0 
•a 120 0°C. 1300'C. 13 501C. 1400 
°C. 14 5 O-C, 1 5 0 0°C, 1 5 5 0°C, 16 0 0 
°C) S-C#fi§-tfcfI, ^OHffSiaSflB#PHlft3$L, 

^ L 2 i: L/t:l^t, TfB^ C 1 ] X^^idh 
ffl-^S (%) &M«JR»fc1-|,„ 
xlOO CI] 

[0047] <z>§'iL«mm(^%^m 

±imi,zxnt,tifc:Uf-m^ i - 3 co^;^ h t-xco 5 

*>. Mf£affil4 0 0°C. 14 5 0°C. 1500°C. 1 

5 5 o^c. 16 0 ox^ffi^miMmzm^mMim 

mz^^m^^z (M^m. mmmmizxi) 
agm 3 b m^^x. c 2 : izx^ta-^timi-^ 

P (%) 

n3-m2)}xl00 [2] 

<oxmi>zxm^^ii>timm'mmtix. -ucom'F 

(KIT, ll]lfi0lJ«^^fcv^^ ) T'{±«tt;i7-5Kyr;^* 

ft)l4fl5/zm. |4St5i-^[i2. 2 7-1 7. 3 8^m) 

{\Xf. Msw-^fcv^-s ) x\±T-'m 

{¥%&g3//m. IMii-fliO. 9-1 
2. Ojum) ^^gfflt/i, ^rfe. V>-r?l(?)#$tt»* 

t . mmwmmm a 5 m% tixss #m%mi 

^-C'-^fl-^-iir-t. i/^, ±fB ( 1 1 ) ff)xmxn. *M 
fife«Ji*<0«2aS^ 1 5 2 O-Ci: LJt**, ^£028^ 

m^^j^m-t^iizhtz-oxii. 1450-0 

[ 0 0 5 0 ] ^ LT . mmmmxn^fifzmtimm'f 
«Ji*-itfiicMLii:^-rs»TWf t ^:fi-e'tico^iL« 

ftSJliO^ffif . «^MM ( J E O La ( H*«^T 
(tt> )». S5eJSM-54 10) lzX'0 50 
OiSmS 0 0 OfStJifc^L, jif^L/i¥«&El5-[i 
8fc^-r, ll5{±»«*-fc7)^?LK«iSJI«ffi&5 0 
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5 0 0 oimzmjzbfz^M. m7iimmm=^<D 
^immmmm^ 5 0 oi§i,zm:Ui^M. iismb 
mm^fco^jimmmm^ 5 0 omzmzLt^mM 

[00 5 1] m^mmexn. m.^m:mi—it^y 

ffM^tLTfcD. %im±i3miLfz-^^^z\,i^ ^im 
%m.mm^-t^m(nm.<n--^t,z^wm . 3Si?L^ 

yt:m LfdtMZTtm-t^yws^mmi-^m 

:^-7i'^ymm^^tzm^bxu. nnwmimm^ 
mi^i)Hzm^j:mmmmi:^'t^tmifi?>. 

[00 52] JiLhfcfcv^T, :^wMmmMi,zmLxm 
m b/t *\ i^mMiiZ(7)mmmm&fit ^. coxm 

£0«i:tTit, ICP :W{^Tffiffl 

T# m'm:ffmxu^izxmmx'^ ihco 
hh^mmffm^mmmx'hh, tti. ^ji 
9mMmm-i^zhtz ^ . ±immm<7)x di,zm 
commmmm^^xmrn'ttiiz. mm-t^ymm 

^SJi Lfz±x-m^^mm-t:^ztx\ %hfih^i\M 
m.mn%^\j^-^mmz^i^^^hLk Mtt-hh, 

mu ^%mmMmm's:y^=Hmmtii 

fzm^^ y^mm^m^imxh t , 
[112] ifwmmm5m^zxy)'^^iim'fmm- 
p^mx'hh. 

[03] mA^ff)W:^t-^:ym^^^^-^Ltzuim. 
fzmm^imf2. ^-m^m-t^yiss-M^^^L 



[04 ] ««««0««;&-#>i,^*&^l- 

fz^mL-^y^'v9i^-vi,zhtzhmfm^3. 

[05] WM-if^y^m^ts^mS'-mmm 

\^xmL■^Kfzmmmi^x^y^m=f-^zii\^x. mm. 
'^^<mm^m5 o Qmzxm^uzm-mm- 
%x'hh. 

[06] 5lj^;^-;K^m*^#tf*«^|L«l&IB 
«ii®^oir®^fg$5 0 0 ofgt^tjfe^tTtr'l^SM 

[07] ^^(?);&-#>fi*^-^t?*iM^IL«l 
7LmHJl<7)IIfffl&^^5 0 Q'^\,zxmkUz%=tm. 

m-'9,x%h. 

[08] ^^cO;i?--ii>»*S#tf*«^?L«Jl 
7LmHl«MS:^g^5 0 0 ^nzX^UzWm 

A : mm^'^-^y^m^. i u -t^ s 7 i!'*^: (-fe 

7S'y^?t-:J') . 1 la •.mi-ty^'y^m^. 11 
b ;^2-fe7S>y^'*#:. 111a, 161. 181 
a, 181b; 1 2 ; ^iffitii*, 1 2 

1 ; m^U. 12 2; h-^ >J-¥U. 1 3 ; 

14a; mmmm. 1 4 b ; i^ftime, 1 5 ; uftiai 

1 6 ; 1 7 ; ^lL9imm. 1 8 a ; ^ 

IfflSSJi, 18b; m2««s B ; (;5?X 

"ty^) 
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[117] 

U50°Cmf&S, X500 
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[US] 

1450'^^/ign°p ^ X 5,000 
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